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Peptide and analogue are important and valuable drugs, such as thymopentin, 
L-Alanyl-L-Glutamine. The peptides play important roles in life science. In recent 
decades, a lot of biological activity peptides were found, so the higher demand was 
need in poly functional group peptide synthesis. Although many advances have been 
achieved, many methods are limited in chemoselective and atomic economy.  The 
development of new methods for functional group protection and deprotection 
continues. This thesis focused on developing several novel, mild, chemoselective, 
green methods:  
Although currently there are a lot of methods available for amino and mercapto 
groups protection, only a few methods replace metal reduction of amine and mercapto 
functions. Removing a protecting group by treating a compound with a metal has 
huge applications in organic synthesis because of its simplity and the mild reaction 
conditions. We have found that magnesium tunings in acetic acid was a convenient 
way for deprotection of phenacyl N, S-protected amines and thiols. These magnesium 
turnings do not require activation before use, produce less acidic salts and generate 
less side products. Finally, this deprotection method can be performed in various 
organic solvents such as THF, acetone, showing that this method is widely applicable 
to the orthogonal organic synthesis bearing other kinds of fonctional groups. The 
above deprotection methodology was successfully incorporated into a short synthesis 
of Boc-(L)-Cys-Gly-OMe in high yield(88-95%). 
4-Picolyl group has proved to be efficient in the protection of carboxyl group in 
peptide synthesis. In addition, in peptide synthesis, 4-picolyl group have been used as 
key intermediates to anchor the amino acid to the polymer support. The presence of 
this basic functional group also offers potential advantages for purification of 
products by electrophoresis or ion-exchange chromatography. In summary, a simple, 
efficient, and mild method for the cleavage of 4-picolyl group of protecting amino 













protecting groups has been developed. 
3) A variety of natural polyphenols have become interesting and synthetic research 
directed at them has been carried out vigorously in recent years.  The phenolic 
hydroxyl group(s) on them often plays an important role in their biological activity. 
Protection of the hydroxyl group(s) is necessary in order to maintain these activities 
and avoid expected side reactions. One of the most widely used protection groups for 
Phenolic hydroxyl groups has been the tert-butoxycarbonyl (Boc) group. Several 
methods for protecting hydroxyl were developed in presence of Lewis acid. We report 
a general selectively method for procedure for protecting phenols using CoCl2·6H2O 
in the presence of a variety of other functional groups such as free hydroxyl group. 
This method is easy to perform and provides mild reaction conditions, excellent yield, 
and high chemo-selectivity procedure for protecting phenols in organic synthesis 
under CoCl2·6H2O.  
The addition, it was found that CuI could act the catlysis to proteced the alcohol 
group. These preliminary phenomena show that di-tert-butyldicarbonate (Boc2O) are 
activated by Cu(I) and I(I).  
Deprotection of the Boc group, which is well known under acidic conditions, was 
also attempted using the same catalyst molecular iodine (30%) in acetonitrile. 
Preliminary experiments gave very satisfactory results. 
 
























符号 英文含义 中文含义 
AcOH Acetic acid 乙酸 
A/Ala Alanine 丙氨酸 
Ar Aryl 芳基 
Bu Butyl 丁基 
Boc tert-Butyl Carbonoxyl 叔丁氧羰基 
t-Bu t-butyl 叔丁基 
Bzl，Bn Benzyl 苄基 
Cat. Catalysis 催化剂 
Cys Cysteine 半胱氨酸 
DCC Dicyclohexylcarbodiimide 二环己基羰酰亚胺 
DMAP 4-(dimethylamino)-pyridine 4-(N, N-二甲氨基)吡啶 
D-A Diels-Alder reaction 狄尔斯-阿尔德反应 
DIPPBTMS Diisopropylphosphoryl 二异丙氧基磷酰基 
DMSO Dimethylsulfoxide 二甲亚砜 
DCC N,N'-Dicyclohexylcarbodiimide 二环己基碳二亚胺 
DCU N,N'-Dicyclohexylurea 二环己（基）脲 
DIPPH diisopropyl phosphite 二异丙基亚磷酸酯 
ESI-MS Electrospray Ionization Mass Spectrometry 电喷雾电离质谱 
EtOAc Ethyl acetate 乙酸乙酯 
Fmoc 9-fluorenylmenthoxycarbonyl 9-芴甲基羰基 
F/Phe Phenylalanine 苯丙氨酸 
G/Gly Glycine 甘氨酸 
h Hour 小时 
HPLC High Performance Liquid Chromatography 高效液相色谱 
HOSU N-Hydroxysuccinimide N-羟基琥珀酰亚胺 
HOBt 1-Hydroxybenzotriazole 1－羟基－苯并三氮唑 
HR-MS High Resolution Mass Spectrometry 高分辨质谱 
hv Light 光照 
I/Ile Isoleucine 异亮氨酸 
L/Leu Leucine 亮氨酸 
LC Liquid Chromatography 液相色谱 
M Metal 金属 
Me Methyl 甲基 
min Minute 分钟 
NMM N-Methylmorpholin 氮甲基吗啡啉 
NMR Nuclear Magnetic Resonance 核磁共振 
ORD Optical RotatoryDisspersion 旋光色散 
PAIE phosphoric acid mono-isopropyl ester 磷酸单异丙酯 
Py Pyridine 吡啶 













Pg Protecting group 保护基 
Rt Room temperature 室温 
TBS/TBDMS t-butyldimethylsilyl 叔丁基二甲基硅 
TFA Trifluoroacetic acid 三氟乙酸 
Tr Trityl/triphenylmethyl 三苯甲基 
TEA triethylamine 三乙胺 
TOF-MS Time of Flight Mass Spectrometry 飞行时间质谱 
THF Tetrahydrofuran 四氢呋喃 
TMS trimethylsilyl 三甲基硅基 
V/Val Valine 缬氨酸 














第一章  引 言 
 1





§ 1.1 保护基化学的发展 
官能团保护化学是一门既古老又年轻的学科，早在 19 世纪，Hermann Emil 
Fischer (1902 年诺贝尔化学奖获得者) 在研究糖和核苷的化学合成时就研究了羟













































































图 1-2. 电解还原氮端的吡啶甲氧羰基 
 
高产率的光裂解反应可对保护了的化合物（邻硝基苄基[5]、苯甲酰甲基[6]、
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